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e sea ice extent (1979-2000)

*National Snow and Ice Data Center
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April-September Using AVHRR Polar Pathfinder Products

~=Slightly greater negative trend n spring and la ner included - possibly indicating
Increase in melt season — -
=Greater decrease in most recent years (even with +10% adjustment to compensate for
switch to NOAA-16 in 2001)
=Substantial interannual variability
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Years —




Surface Albedo Trends
1982 - 2004
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- Solid line: April-September mean albedo for 55 deg. - 1.0%lyr. 1.0%/yr.
72 deg. North, 15%-100% ice conc. Albedo trend per year

Dashed line: April-September mean albedo for 73 deg.
- 90 deg. North, 15%-100% ice conc.



Albedo: 2000-2004 mean minus 1982-1999 mean

Aug. “00-704 Aug. ‘82-'99

Albedo : -0.15 +0.15

Albedo Difference
Data: AVHRR Polar Pathfinder all-sky products (APPX)
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... Planned Approach: Analyses of airborne spectrometer data, high-resolution

aerial photographs, and satellite imagery (SHEBA NTM reconnaissance data,
APP and MODIS) in conjunction with ice type and ice age data.
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*‘* Y ‘ of FY floe is 22% less than

MY floe reflectance, even

though FY pond fraction is

_slightly less (21% vs. 24%

MY |ce Y,
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Aerosonde photo, 17 July 2004, altitude 973m
Center loc.: 73.36N, 149.9W



Comparison of ice parameters along UAV transect for 27 June 2004
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=Some indication of higher albedo for MY |ce
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correlation = -0.24 correlation = 0.39

for 1986:1992 = -0.75
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April ‘0004 April ‘82-'99 Difference
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Multiyear ice
concentration

R [ Tl
J Difference 15%




Ice Concentration: 2000-2005 mean minus 1982-1999 mean

April ‘00-'04

April ‘8299

‘E  DANNESE N NEEREER
50% Total ice 100%
concentration

Total ice
concentration




Skin Temperature: 2000-2004 mean minus 1982-1999 mean

Temperature
Difference

Data: AVHRR Polar Pathfinder all-sky products (APPX)
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0.4 0.6
Pond fraction

from Eicken et al [2004]
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Broadband (0.4 — 1.1 um) albedo
computed from up and down-
looking LiCor L-200
pyranometers mounted on an
Aerosonde. Mean = 0.750

LiCor Albedo (18 Oct. 2004)

1 117 233 349 465 581 697 813 929 1045 1161
Sample

Aerosonde North America

assification)
mer deployment: spectral radiometer (sfc reflectance),

laser altimeter (roughness)



Pathfinder-grid MODOQ9 channel 1 albedo and
UAV/MODIS corresponding Aerosonde UAYV flight track and
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Aerosonde vs MODIS estimates
of pond cover over a 10x10 km %
box on June 13, 2004. '
Observation # refers to either a

MODIS pixel or digital photo from |
the Aerosonde. |
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Pond reflectance obtained
from analysis of Aerosonde
digital camera images

obtained near Barrow (2004)

Digital Number

Blue
Aerosonde Digital Image Channel

Early season ponds (June)

Late season ponds (July)
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Ice thickness

(0X0]
Aug 9 Aug 16 Aug 23 Aug30 Sep6 Sepl3 Sep20 Sep27

Surface based observatlons provide key insights
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Barrow deployments
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